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PCACPrincipal Component Analysis) Jltt ^^=5^8: *}-g-S}^- ^ 
3 ^ 3M£h o] e§# 3)3 tg-ig a ) i^-§>j7 o}^ rgb^I ^ 3 

£ <3^M: ^*R=- ^14, b) ^€ ^ ^ ^ Jfca <8 

^^-i: ^#*Kr ^1^-, c) ^ ^<*IH ^ <g^.g. ^ 

«*uL, ^ ^€ ^ ^ «M# a>^>§^ 3.71s. ^fl-^fe- t£ 

31^, d) ^€ ^ ^ ^} ZL^Q ^ 9l%n4\ ^1^1 (edge) 3 

RGB-HSI ^^r-gr ^*Hr f) RGB-HSI H, S, I ^&*\ £ 

# TO aq-^Hi e?l«H *>3°i *l|7m ^ h', s', r* ^*H=- #31^, g ) 

^ ^-tf^ H\ S', 1'^ tflSfl HSI-RGB ^^r-i- ^ffl^ R' , G' . B' il^ 
^*Kr ^14, h) R', G' , B' J±^ e7j«H o>^o] zj-ej.cq ^ ^ 

£. 2 

^ <3#, ^ *fl7i PCA, iL-^r^ 
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# 



#^ 2003/5/8 



^ « <3^W o>^^ aflT^l W ^ {image PROCESSING METHOD 

FOR REMOVING GLASSES FROM COLOR FACIAL IMAGES} 

£ 1* ^* flq <8#M- PCACPrincipal Component Analysis) 

£ 2^ «V4^o] pca *fl^ a>-§-^ *|3 w<HH 4 

£ 3-£ *^ofl ^ I(intensity) ^fl-^ ^ ^ej^ #4 

PCA ^fl^ tJIs]#-a: ^^§>7] JE^. 

51 4fe ^ofl n}^ ^ oj^ o>^^ ^#*Kr ^Tg^ 

E5fe ^ ^ ^ ^"(difference image)^ :ze|H eM(gray-level)o]] 

eTltb -£-#-f-3 (occlusion) ^ ^» M-E^H^r SL^. 

S 6^1 ( a ) ( c )fe ifi-tgofl nj-ej- <a§ ^ 3iL* °]-§-*H 

M-^-ifc sua. 
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5. 8^ ^ofl tcj-e}- S(Saturation) -S* ^ H(Hue) ^if^Q 



*M #3*1 *l]7l£ I ^ <^#o] uJ-Bflfl^ S^. 

£ 10-& SLW^ ^ ^ ^ ijtqsn ^ ^ ^ofl 

^ ^eJ«H *!l7m 3* ^ «^^*^ M-^vfl^ 

5- ll^r ^ofl xrf^ ^-§- ^^^-71 ^ X\±*$s>) 7 fl^ 

S 12^r 5Lf-*Kr S <3#«-i- -& ^-tf ^ej tij-ifH] ^sj- ^ 

H^a} s^ig. oj-^o] »]7l^ S ^ <3^o} <^] S Uj-Eflfl^ 

£ 13^ if-^ H ^£"3 ^ H x ^ a^o) cg^=^. ^. 

^Bi^H <LMM *l]7m H x **jB] ^ <%^S>] 

^ofl ttj-^ ^i^H *)l7m H y ^ ^ <g##£| 
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• 



2003/5/8 



^°H1 ^rtr Jit)- ^M)^7\)^ av^^oi 

PCA(Principal Component Analysis) *flnM3 'HrJl^iht- Af-g^f-a} o>^^- jEf-s}-^. iQ-ty 
^ <fl# <%^SL*L^ ^ <3^g_ n ms }7] ^ ^ ^ .j^ ^ 

^iLsJ- A>^ 7 > tttfHI ^ A>«h* ^^^71 fl« 41* 7l#o] ^Atfl^Jl 

« *H 7)#o] #o] <a^S)Jl fli}. ol^| 71* ^HJE c]^ 7)-^ A} 

-§-*>^ **Mq. ^^o,] tfl^j. goi, H]^#^o. S A]~g-7^ Xl^g- ^ol^. 

<£# 7j*8-, 4* 41£ ^01 HCI (Human Computer Interface), 

» 7l## ^M15L a>-§-^ c-il^fe g 7H ^l#ol o^l, H #3 

***W*r S^fe ^ <8<#<$*\ *l]7i*}7l ^ ^e) ^ o. 

S.^, ^7>^ -fr^Cdeformable contour)* A r -g-ff}c*) ^§>ji oj-g. o] -g-s}. 

^ g§ <3>5MM ^"i- *f|7i*Hf UrJLBj^, ^B]w o^e^ ^(active 
appearance model )S *^#(f lexible) c»l-§-*H ^ ^ 
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<18> 



<19> 



<20> 



1020030006064 ^ 2003/5/g 

SLW^& (occlusion) <8^(^r, ^ofl £}sfl 7 r S}*l ^-g-)-^ x\)7]^ ^ 

PCA <^^- ig-ig ^o] ^ajs^t}. 

PCA 4*4 tfo] - S^ig. 371 ] - c^. ^ ^ oj-^^. 

tf* 4^3 ^7^, N= l >2> ... , M )<liM^ 

^^#(eigenfaces)^r S3H^ (training) sHM4. <*\7)x) , 4^2} A fls. <g 

4-M 4* <g# ^ ( ^7i^, 4^^ ^ # <g § r „ z]-^ ^ q 

3( column vector)^ &^)S] ^-g- cp» ^>J1, 24 go) cf^o] aas. 

T„ z]-z]-o. S ^.b1 <p # ^ 

I w 



<21> 



2] ^ = I i _( P 

<22> « ^ 9» * $ N C.^«B] o}^ ^ 

^ 3-S- A>^H W M ^ ^ m «(covariance matrix) » 
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#^ «J*>: 2003/5/8 



<23> 



M AM 



3] 



a4*USJSL.- ^ <P<4 JL-fr^B) (eigenvector)* 

^ &<L^, o]*} JL^E-H- aL-fi-^ "*(^7H, k=l,~ ,M)S ^1^*>71S. jl-fr 

SWfe ^ <33 Tfe Af^l Jl-e-^^- A>-g- 

^-5-^ *r^H &o) <y<qo} <g^- 033 <$j£ t o>^o. <g^ 
r<^*\ ^ 9* mflji o]n] zj-z}-^ "tcfl ^^4. 



°^7H, q) k *r « T7> :a-fr£§ *:*MHM ^ flsu^ 

*>£r 7>^^] (weight)* M-El-^Cf. r^r 6>5fl^| 5# q-^^ 

-SI" r N°.S.lf-^ uL-fi-<g# 7>^l ^-^1^ ^Efls. ^ 



<27> 



4] 



<29> 



r=<p +]>>*«, 



[*r-§H 5] 
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<30> 



<31> ^ ^ ^ ^ ^ o>^^ ^ ^ 

<8tf*. ^ w ^ 2 o. |f ^ >7|] ^ 

sra* 33 r# ^tMJ r* *A 

3«B 9i^ol ^3 ^ w f.^. £ ^ m ^ 

7H, £ ^ t£fol6jH( client)b H*S1M\§ AflS(aet)^ Wfr ^sj-jr, w] 

#^°l°iH(non-client)^ H*H^ AflH4| s^-s)*] ^ A> ^o. e^o]^ 

■SM s**l* a|ho)1 i^^q ^ A>^- # ^rf -f^^v 

<32> ZLS^, ^ ^ ^ ^ ^^.^ ^ ^ 

01 31 H5)]o]^ A]lHc| 4-0^ Afl # I^ojgj^ 

^ %ofl eTl^H, H*fl ^^fe <^ F6)1 ^ o.^ ^ 

-1 cg^. ^ +> og^ roll ^o.^ ^ 
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%% H*}: 2003/5/8 



*w <%no] ^ ^ oj-^d *, l7m ^ ^ ^ 

si* ^ *><a^*i o>q^ ^ # <^ ^ r ^ ^ 4 ^ w ^ 

floj o>^o] ^|>| 4 -o-e}- ^-^ 7l7> o^cf^ fiv^o] 

* SL«*R=- g$ o>^ol -f-^ ^<£| w 

^ #43*1 PCA Tfl^ Afg-«- <g>£ 4* 

^-^ o.s. -H-cf . 

#SL3.*W ft* AT] n^7] W ^ *M Wo) o] <^ ^ 

a) <L>3# If^ fit RGB^ ^ ^ <g-s* ^ai^ ^)^ ) b) - 

^ ^-^^ fecq ^ c) fe 

3 ^ ^ <^^# o 1# ^6a ( ^ 



44-10 




1020030006064 ^ ^ 20 o3/ 5/8 

3.7)3. ^W^Kr ^1^, d ) ^€ ^ <£# ^ vfl 

W- e > *TWa 33 <£-^ <3^HI <M RGB-HSI f ) 
RGB-HSI H, S, I ^fJW ^ifl zl-zH e**H tf*<>l *o 

Ji* H' , S'. I'* #7}]^, g) jl^ «8-»« H\ S', I'ofl rflsfl 

HSI-RGB ^^o.3_M) R' , G' , B' iL^ S^Rr ^]^, h) R\ G\ B' 

M <8** e>l*M #3*1 *n?m tt^l 3# <g-»* ^*Kr 

< 37 > ^ s 114 SI PCACPrincipal Component Analysis) *fl^ tta 

<* SW(1002), *|B]*(1004), #3^(1006), ^M^H^Cdatabase: 

DB) (2000)1- JL SX^. 

<38> cg^ O^Jf (1002) ^ o>^^. ^ oj^ o] 

» *M-¥-(1004)5L 4*tffe ^*S*Kr ^AS, ofl^tfl c]*]^ ^e}. 

(digital camera)^ ^ -f-^Sl <^ c|hH^S ^€ *r &th ^s)^ 

(1004)fe «9^J?-(1002)# ^ ^ 33 ^ ^ ^ 

4* <g#* 7l^# 

44-11 
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'r^Kr ^11, 3^ cJ«H ^(computing device)^. ^€ <r SfttJ-. <g 

# DB(2000)£r ^^^(1004)^ ^H*H, < a^-¥-(1002)» -f-sfl <^^^ ^e)-^ 

^ <a^ ^ ^^^-(1004)^1 ^*s^^ ^ ^ 

« ^ ^sRr 5Efh 

^ DB(2000)^ ^#-ar>fe PCA *fl^ ^31^#<^ A]~g-s)^ o>^ol &i=, sgs. 

^ ^^>al #^(1006)^ ^^^-(1004)^1 S]Sfl 

^o] ^a}^ ^*3*H= JE.u]Ei (monitor) 

^ ^ ^^<el 4^t-3H cl4°liS nP-^ai ^ 5irf. 

£ 2» ^-S*}^, ^-i: 5L^-*Kr ^e}-2] ^ <3#°iH ^7]^} 

71 -*H*fl ^^(ioooHH ^sjsjfe ^ ^ofl 14^ ^e) 

^^*}7l S#£7> JEA^ ^ ^ Al^^(1000)^r #7fl(S202) 

W °$^r ^^^-(1002)» ^g-sfl SL^Z}^ ^H*}, ^ 

Hi- <^ ^JLS *1W)^8: 

AI^^(IOOO)^ ^Hl^-(1004)^ #7j](S204HH ^ ^ 

GSCDCGeneralized Skin Color Distribution) ^-tf* #711 (S206HH <g 

•gxfl^ 3 .0 ^ ^vfl o^s^ BWCDCBlack and White Color 

Distribution) Q% ^^4. ^5} <g^- <3#o_S^-Ei o^s].^ QSCD ^ 

BWCD ^ ^^-^ ^- 7] ^0)0^ v}<% :g 
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^ ^3^(1004)^ #7(1 (S208W ^Efl ^b]^ (morphology filtering)^- 
^ GSCD ^^S^-B] ^ <£i% iflofl <g sfe 

^S]^ ^ ^-o] 3Z] #o]^- ^tS*>^, o] 

^-^ ^ ^ ^sWfe^l €-2-tr fe^ ^iL <83-& ^71 ^«fl ^*3*Hr 

SH^r. #7lKS210HH , ^H]^-(l004)fe o^s^ BWCD €^ ^Bfl 

GSCD ^ <3#-gr o].g-^^ ^o] ^ <^^-^. ^#^^1, ^1(S214)<^1^ <S 
^« #<H] fe^ °m-jr ^^}JL, o]^. ^o_s_ jy-ej. *m qjfrfr 

RGB(Red; Green ;Blue) 5L«<fl *1 i£7j-, ^s., 7^ ^£-#JeL i-fE^o^). &?\) 

(S216HH, ^^-(1004)^ ^Tfs}-^ ^e} <£-!- RGB-HSI 
HSI ^tN^ ^ e$^£r ^trt*. ^ <gB\& ^d], rgb SL 

M HSI (Hue; Saturation intensity) S. 1 !^] <^>y-o.s. *r , 

HSI S.*5J q^s. RGB JEL^I^l «3#JLiiL -§-ol§>»] £^ ^ ^c}. > ^tgofl^ 

# S3 3 <3^H1 tfltr RGB-HSI €^-1- ^tr*}. 



<42> 



/=-(/?+G + 5) 



(J? + G+£) 



[min(^G,5)] 




(5>G)0|S 
6] H=36Q°-H 
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<43> o^7H f Hfe 0-3602.^ IM- 3Hr 4^ M-^NH , S ^ 0-1^ tf* 

M-Bj-iflji, 0-255^ $5. M-E^tf. 

<44> ^. Jfl| ^ ^5] ^.(1004)^ t&j4|(S212)*IH ^ <y<3 ^ c> 

^313 ^1^1 (edge) ^^.» °l-§-*H o]^^. E 4# ^^c*) ^ 

<45> <^ ^^«.(ioo4)^ £ 2^ #7j)(S208)°lH ^Bfl ^B-l^^ 

GSCD H-tfij- £ 2^ ^^](S206)^Ai 1*^^ o)^^ B WCD AND 
(400)^- S^tH}. °1 ^^-(400)^- ^ <g^ ^ cgo^ ^ 

■i: ^o.5L*| ( feif fe* a^-^ gti).. t^g-ofl, ^ *^Jf.(1004)fe 

S 2^ #2|)(S204HH 3.^01 ^(gray-level )^ GSCD &® <%^*1 <%^(100) 

4 <3^(400)^ ^^^*H <3#(801)^- ^^thnf. o] <3#(801)£r <3#(100HH 
^ fe^-fi- ^Tlt!: ^^1^. ^jjL(i004)^ ^-ej. ^ ^ ^ £ ^ ^ 

^7} u-^ ^^>7ll ^ ^t(Sobel) *Sfl *§^- 

(801HH ^^-(802)^- ^«tf. zl ^, ^^-¥-(1004)^ <3>£ 

(801)^ ^#( inversion)^: <g#(802),§- OR <a^H ^^-(803)^- t}^, 

^^-(803)^- 3-7il(S214HH ^ *m jg.^ 37]s ^fl.^].^ 

^#(800)(°l*r, ov^b)] G(800)S. ^43^-)^ S^t!:^. ' 

<46> £ 2« cfA] ^Sj-Tg, ^ ^E^-f (1004)^ ^7jl(S218)°lH H, S, I ^ 

^ ^ tflsfl «_>^oi PCA o^-^^o. H) s> j ^ 
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# • 

1020030006064 ^ <y*>: 2003/5/8 

*3 3L% n?^^ q-^g-, #7]1(S220HH S?^-$ H, S, I S.^ <3#-i- 

HSI-RGB €^*H th* <3^M: 

<47> £ 3-g. ^^-(1004)7} ^ <g§ RGB-HSI # 

I ^fl-sf-^ <S3 #3l(S218W *|5l*Hr ^43*1 PCA *fl^ 

*>, I ^ F W(500)S. *]^«H. <$7}x\ i-fl^l ^€(pixel)* 

M-^tt ^^(index)^)^- ^eflsq PCA ^e]#o1] u^-e)- Tfl^-^H M-^^-. ^, 
^tb/r^H} 5^1 £}*fl ^ <g#o] £ 33 (601H1 tfl-§-^ <^-I-(o"|€rl-, ! 

A 

^■g-^ F (0(601)^. ^cf. o^, r^-g-^ a}~§-sH 

I F W(500)^- I *fl^ <$^- f (0(601) 

(difference image)^- Tfi^H £ 3^ (602)<>fl *fl^>^ «3#§(al"Bf}-, I <^ 
•tf d(i)(602)S. ^Hl^-)^: ^W-. 



<48> 



r(/)-r(0 



<49> E X)-$ B>^- ^o] ( I ^£.<q ^ d (i)(602)^A^ ^Ofl 0>^Efl# 

^ °l-fRr, I >8*£| ^fl-^. r ^(500HH ^Ml ^ & 

A 

^ tf^fe- I ^€r^ F (0(601)^1^ ^eflo] e|] ^4. ^ 

^^S, I r W(5oo)«4 I ^ (0(601)^ 
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9X7] I ^^°) 



r© 



(500)^ <&7) o]^7]] jgtf. 4 



2H, SHSH ^ ^ o>^ e§<g, a i#-f-3(occlusion) <3^* ^^Tfl 
^71 ^«fl, ■& ^^a^ £ 2 ^ #7fl(S212HH ^#*V «5>33l G(800)C£ 4 

I d(i)(602)<HH <g#ofl ^€?Kr zisllol 5)1^ ^isH, 

^ d(i)(602)-i- st retching) £ 3^1 (603)^1 tfl-§-^Rr <§-#s.(o] 

I D(i)(603)S. *\%^r)°) W$ £\$rn, o}^ t}#^ 8 ^ ^ 



°1 I ^^-^ *r d(i)(602)i4 I *fl^ r ^')(60D ^s>\ n.$)o] ejj 



I -S*J*| *> D(i)(603)» t^s}- ^ c)^o] ojrf. ^ , 



^ I xWtf d(i)(602)ofl ^ofl o}*). <^^ 0 -| ^7lsl7l <^t}. 

^M-, I *r D(i)(603)» ol-g-S^ #3<*f| ^Itb ^^<^1 tfltr riefl 



<51> 




I 



r(o 



(500) ifl*H ^ ^ tt^ofl oj^j- ZL^J*}. 
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r W(500) tflofl ^oluj- a^fe 

s)*r*f), I *> D(i)(603)# ol-g-^ ojelt!- s^i ^-i-oflA-i i ^^o] ^ 

r ®(500)7> ^tfli^ ZL^S A>-§-^ ^ ojtj.- o]^o] 

£ 23] #7fl(S212HH tt^Ml G(800)» I 

D(i)(603)ofl afl-Aljq *UW fei ^ ! ^« ^ ^ D(i )( 60 3) tfl^ <2_«- 

D(i)(603) tfl«IH (error) £-JEfe oj-^ofl 

0^-B] 255 ^ ^.#^o] cgo^ ^«^o] oj- eg 

**] tHM 5^K °H, A <MiKthreshold)£ thM - 

<54> 2).=me<m(DO)), 

T w = mean(D(k)\ 
9] 01^|A|,^e{y|DC/)>T L } 

<55> c^ 7H , Tl ^ ^(lower) ^a, T H fe ^H(upper) 3 4) ft* M^v^, 

<56> ^ oj^a- ^ ^ oj^ $ ^ ! 
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^(500)<*)H ^ <g<*j D(j) = % 7] <$^ > ^ ^ ^ 

^Ji* ol-g-SH ^l^lsl-t!: GSCD ^4 <^^-(£ 6^| (a))3|- ^SH*}: 

BWCD <g#(£. 6^ (b))^r OR <£^M4. OR <3^€ <3^# ^ ^ 7) 



^^-W. -£ 6^ (c) 'S'SHH, ^^o.^ <3<*j-^ ^ 

^ #S*H ^JlS*) .SL^f-^ &±=, 0303 D(j)7 |. ttj.^^ ^ oj 

T L -£r £ 3^1 I <g.tf D(i)(603) ^IHH ^.#^0] cg^ofl 

^ *r D(k)^ is) if ^ 

S^ltb <3^1 ttj-^, ^ T{1 ^ i ^« ^ ^ <^ D (i)( 60 3) vjHH*] 

°H. I ^ D(i)(603Hfe ^ <g>H# T L Ji4fe EL*)*}: 

T H ^ fe ^ 3Lig*}±r <3^(^, *«M <^)<>1 ^fl^Tfl 

^ ^tfl <3^£- Zt nello] sfl^ 7 J-£^ ^o]^ol ^ oj^ 

& T H ^-Cf ^-$r ^lel^l-^- SL^ffcL $lo] SLW^o] $Hr ^ <*H S.^*) ^*Vcf. 
4^1, fe^ -5-^*1] $Hr #331 zlbJM eii^ #te *H&»°] ^ T H 

^ - ^ ^-"^ ^^H Sth€ 915m 5- 2°) #?11(S212HH ^$3. o> 

<33 G(800)» -M-g^. thg.^ ^*H4 iQ3if- ^-o], ! ^ D(i)(603) 



r© 



(500)^ ^S-^tb 37lS ^f?-^o.s.>w) JE 6^| (c) 
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^ ^ ^ <$n& T H ^ ^ 3.^]ol eil^-i- £±r , <£^n 

G(800H^ ^ zLeflol ii|)*i3K^, G(i))^- ^ , °1 G(i)3M: ^-g^. oje] 
i& ^ ^^-tb £ 3«fl I D'(i)(604)7> 

^ £>(0<r„ois, 

D'(i) = max(£)(0,G(i)), 
0P|AU=l,...,tf 

z)(os7- ff oia, 

10] D'(i) = D(!) 

<60> uz^s-^l^ I *Y <$^- D'(i)(604)^r I 

r ^(500)^]^ o>^^ A**^* 2\}7]i!fc= t-fl A>-g-^t}. I ^«cq ^ cg^- 

D'(i)(604) tfl°lH ofl£^«^ 0^-B] 255 5))^ 7}*H , £ 

°1 ^TlliM ^*fl «1 jL#^(non-occlusion) , 1:^ ^ 

^ ^g-^t}. I D'(i) (604)5] c§<#6\) tflsfl 

liofl rcj-e} rfs. 7>^m J^^tf. 

<61> d-co^ois*, 

©(0 = 1 

T L <zD<(i)<T H 0\m, 
w{0 = i-0.5^ 

[^^H ill ®(0-o 

<62> ^7"H, a) (i)^ I D'(i)(604H tfltl 7V^)» M-Bj-^tj-. 

<63> ^ T H ^ e ^15]^#^- ^ ^-W^ ^^^m 1^ 7>^*|# ^JL, 
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<64> 



1020030006064 ^ 2003/5/8 

I r W (5 oo) xflofl £M ^ ^lTltb ^ 

^ fl-S- r CO(5oo)«|A| fl^o^ Ji3*M fl« ajoltj.. 

ti >^ *W 33 € >Wq*<£ 7 12» i 

D'(i)(604)<M oj^ofl 43. ^".^ o|o^ ^ A^t}.. 

(r=o)oie, 

I7(0=<» -q> +(i-(D)-r(o 
rr(0-«.f ( (o+a-«)-r(o 

°^7H, Hfflfe ^ ^ c>^ o] J ^ ^^(605)olrf. 

<66> 7}^) 7} 0*1 3*4) fc Hi <^^o.s i 3 ws-s- 

r W(500)» n.0\S. ^-g-^cf. 7>#^7> 1*1 3*41^ S^iLS. ^ElM 

, #43*1 pca *fl^ -fes]^ % ifl* 43(t=o)(^ f £ 3^ « €^ 

(column)HH^ o>^o] <fe ^ ^ ^o^j^ j ^ ^ 

V (700)1- AV8-*M j W q ^ <^(605)^ 2*r4. n ^ x 

A 

r (0(601)7]- I 4*4) <^ r (0(5oo)of| £M o>^ ol 

<^o) o>q 7 l n„^o lcf . nfsWf ^ tiJ .^ £ 34 = ^ 



<65> 
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* ^)^^ 33 «^ ^4 ^(t=0)«iM <£^Sr aflT^ I ^ ^^-(605)^- 

A 

*HtM^H I r (O(601)» 7}x}51 ^\7]^, 

<67> • 7>^^l7> 0.5 xfl^l 1 ^fo]^ ^ 3.- ^ofl^, ^.#^.^0) o.^. # SH^I-Tfl # 
^>7] 7 B^H <^fl I 3^ r (0(500)5q- I 

^-3" ^ (700) iEfe I r (0(500)5|- I a^o) 

A 

^ r 0)(601)» 5t*}^ iL^**. #-43 Si PCA *fl^ ^^#5) 

% #*1) #4 ^3(t=0WH*r I ^ 9 (700) tfl£L) ^ofl « 

r (0(500)^^-1 tfl-g-Slfe <jq*l<2} 7j-£^ofl "l-oj ^A>^ ^s.^ ^4 

r W(500)^, ^ ^ I il^ ^#(605)* Tfl^j^ i 

A 

F (0(601)S>«| ^}-§-*H ^#t!r ^4 ^1 Ji^^tf. 

<68> 

^l^Tfl, 33 ^ #*i] ^ <^#(i <$&a\ <3>& r (0(5oo) ^l^)ofl 

A 

^ I -S-M *Dt^ T (0(601) xfl^l I ^ <^(605)£: I 

^ r (0(5oo)^Ai o].^ ^ ! <^ r(o (500) ^ o>^ j=l 
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9 (700)* AB-*H ##1* 4*3* -f^ ^^-#o]rf. £ 3 <g *= ^ ^ 

* W ^(t=0HH it^^ I <3#(605)* I Aj£ 

A 

^ ^tmj ^ r W(6od* A>-§.^H, i w ^ ^ w ^ r(o (500) ^ 

^-§-^4. W^Sl PCA 7(1^ ^315] C>2fl^ 13 a). ^-o] 

<69> ^ .. 

r/(0-n + ,dUe 

13] I II 

<70> =L^JL, tiJr^-i- ifl. ^ ^]7> Af^^« 7l§^ 0 JB.ti|. 

^ 6 W I ^ 2L% «S^(605)ol £4. 2^ ^ ^ ^ 

<n> £8^^ 4| 4^ £ 2^ ^1(8216)^ qj^g. s 4« 9 H 

€ « ^ ^^^>7l ^tt «H^<*1 PCA Tfl^-Aj <£Jie|#^- -§^*}7) * 

^ » flq <8W& aW*. S^tSH <g# 

««■ I ^3 «4 SJ^ *M4H4fe OT. S * H ***| 
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^€ ^# <3-iHI ^fl^fl ^4^^ PCA ^fl^ 51 2^ ^1 

(S212HH ^#t!r tb^l G(800)« A>-g-*}*l ^cf. zl :£ 
°1 S ^ H ^ <g § <g^] tfl^ ^p1§>^ ^JlS., 

s ^ h ^fl-si-^ ^ <$n <$^<ljz.^-b\ <33°i i ^ 

fl-M ^ ^m^m ^^r^cf. 

W)C£ 12^ ^ olPl^ ^-s)ofl tfl*fl ^4^^ PCA *fl^S ^515]^ ^ 

^^1-715. tb^-. PCA *fl^ ^^ofl s ^«-o] 

r (0^ ^^1-^ 0-255^ ^« ^5.^- iH^l^(stretching)^q-. 

#31(5802)^, £ ^5^(1004)^ £ 2$\ ^1(S216)^^ o>^ 

^ S r tflSfl DB(2000)C£ 11 *|#£)<H 

A 

#7il(S804)<M , ^5^(1004)^ ^"^M 7* Af-g-SH S ^fl- 

sj- r (0s>|. #7fl(S802HH ^-ft S 7 fl^ o§# f (0s.JfB] S 

d(i)» ^(S806H^ f ^^-(1004)^ 4**^ 8^- a> 

-§-*H S ^*^^> d(i)» iBell^tAS^I <£#<3} tiV^tb S 

Stf D(i)» ^^-W. 
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^ ^Kssos)^, ^ ^^^-(ioo4)^ m A>-g-§H s ^ *j 

^W-- *W(ioo4)fe *^ T L Ji^ e <*3«£| ^a>^ 

<^ ^ T H » 3^4. 

<76> ^(SSIO)*^, ojAj- ^^^.(i 0 04)^ 10 ^. A]~g.*].<*| S ^ 

^ D(i) °fl ^ ^-"^ <8«Wfe *HM» 1, ti] <^ofl^ 7>^l# 0, 1- 

m 0.5 ifl*l 1 A>o]^ ^ 7].-^]^ ^ig-O.^ S ^ ^ 

W. °H, I -3*3 ^3-3 <g^- «q <^^- ^ejoflA^ 4 W s, *HH9J PCA 
*fl^Aj £:aej#£] ^ 3*A ^ 3 a*} ^( t =o)^A-i 4^3 ^ 

A 

<"> ^(SS^HH, ^£1^.(1004)^ 13^ a>^.§H S ^ 

* <^«-^ AT-C171- A}*^^ 7 ]&# q ^ ^.^ H> ^ 

7l§^ ol^ol ^ o. p CA ^30. oH ^ 

^ 9X^ tMM s 3^ ^ <8#(oi*K S 1 * -fr.es. ^ 

^-)ASAi S^^t}. cl<q- ^o] ^Aj^ S 1 SL 12^1 SKH1 ^Al5]ol flth 

<78> H ***| ^ oj^ ^^g. 0>2fl ^ U# A> ^^ H H (Hx> 

#4^*1 PCA Afl^Aj tjrjiei^i 4^ ^ej^t}.. 



<79> 



H x =cos(H) 

[^14] ^ =Sin (^) 
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^ &o) t HSI H ^Ste -fl^ I ^^-^lM- S ^ 

■M ^^T^Kr 051^ 360517} ^^th M-B)-xfe ^ 5|-3£7HH ^3 

o]e^> H ^^*ofl tflsj) tiV^c] PCA *fl^ oj.^^ ^ 

M-^^ 0£^- 360JE# ^ &<H, ^ ^ ^ 

W H <^ w^^l ^4 14# A>-g-^ H (H x , 

H y )T ?§n<>) ^E-^O-S «VM A>*-fci*. H x ^ H y W4\ <$^(5L 13 ^ £ 14^ 
^) zj-z^ 3^ S 4§*3| <^ *} 

3*1 ^ #43*1 PCA 7fl^ ^-§-^4. ojnfl, ^6J] = 

PCA *fl^ *)+«f ^ Hx « H y ^ 4*4 flW 0 ~2557> ^ 

* a>*«4. Hx « H y *]El ^e)^H #3*1 *fl7m 

43 « ^ <8#«*i i', s\ K, H 'y e>i*w * 

o>^ ^ ^= §>7l fl^X^ tiV^o] A ^ <£JL^-Sr 

^■%-*}7} 0-255 ^ ^tiWfttt S\ ^, *J 3^ <S##* 




• 

1020030006064 
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#^ ^*>: 2003/5/8 



<82> 



H° x = . x 



15] 



H'=cos-'(//;) 



^H, ^ $7] ^ /fl3.£ H' x g H' y ^ ^-g-sq H'VH'V* 1 * 
uj-^^ ^op S _ H' x ^- (H' 2 x +H' 2 y) 1/2 S. ^tWH H" x * <g£r 05= 3605L^ 

3.^ M.H'.SM 1 <3-$HI tfl*H thg-^ 16-i- Al-8-*H HSI-RGB 

<r^th}. HSI-RGB **» ^^^S. S^tt R' , G' , B' e^Hr} 

3£ 10^1 -&KH1 5=^ ^ oV^o] ^#^^1 
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<85> 



0<H' 2S120*O| 




= 2. (i + cos H') /Ccos(60° - -W))]) 



R' = 3/'r 
<j' = 3I'g 



16] B' = 3I'b 

<86> c^H, r> g( b r+g+b=l^r 0-1 *3$H SUfe ^iWS 

6 ^ 16^r <£3}^ <>H rfl^- 

^•Br 4)^713. (R. C. Gonzalez and R. E. Woods, "Digital Image 

Processing," Add i son-Wesley Publishing Company, 1992 

^ ^O], £ ^-e}.^ ^ ^ <$^6\)*] ^T^O^ 

£ « <3^* ^ <>H, <3^1fe °J:^3]^> 
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1020030006064 



<t^ Qx}: 2003/5/8 



a) #3* S^a SUfe RGB^ ^ ^ ^«>fe #31 - #7l RGB 
3*J-* -*7l ^ 3^ <^M1 3t*€ Ir^(Red) S^- (Green) ^Jt, 
4%(Blue) - <2j-, 

b) ^-71 ^€ ^ ^ ^ ^^^.^-B) ^ ^ <^«^ ^fr*Hr 

C) ^-7] * JSL ^oflAl ^ cgc^ ^^JI, ^"71 ^ <8 

^ f^JlS ^7) ^A]^ ^ej- ^ ^ ^>^^€ 3L71S. 3fl*Wr ^1 

d) #71 ^ ^ <g§ iflofl ^ o>^^|^| 6f|*| 

(edge) ^iL« <>l-8-SH <3<3* ^#§V^ ^1^, 

e) #71 ^ifsl-^ 3*3 tflflfl RGB-HSI ^«r# ^r*3*Kr ^1^, 

f) #7] RGB-HSI €^ H, S, I ^fl-^ ^ <3#^ e^^M o> 
^ d l »l7m J£3 H', S\ l'4r ^*Kr - #7] H, S, I zj-z* 4^ 
(Hue) ^3-, ^fl£ (Saturation) ^(Intensity) >S •£--§- - 

g) #71 iL*3 H' , S\ I'^l tflsfl HSI-RGB ^^-JL5.*1 R' , G' , B' 
<3#* 3^*Hr ^l^, 



44-29 



1020030006064 



QA- 2003/5/8 



h) #7l R', G\ B' J±3 <8#<>fl ^7)*}d\ ^ <£#,g- 

^SHf #31 

#71 #7jl f)t. 



4^ *3##-i- QAQ, 

f2) #71 H, S, I 3tT^€ ^ ^##3)- #71 H, S, I #^1 

^ «3#«#2l H, S, I *0 1 ^"^(differential iraage)#^- *l^Kr #31^, 

f3) #71 H, S, I ^3 *i| 1 *><8#* vfN ^€ ^€(pixel) ^ofl e7j*1- 
^ #71 H, S, I #£-21 *H 1 ^#« zl-zl-^r iE^^J (stretching) ^S.^ H, S, I 

f4) #71 H, S, I ^£-2] *H 2 ^#« (occlusion) «U 

^q, *^ ^-^>7i 3tt <MsMr 43*h=- 

f5) #71 I #^ *fl 2 *><8# xfl^A-i #71 «33l3Hl tcj-ei- «^ 

^^H #71 <&^b)1 <^^^- 3L^-Al^o.s^ I ^3 3 ^#^- ^*Hr 

f6) #71 «93)lH 42* #71 H-U*^S ^ 2 *l-<8##4 #71 I 

$ 3 ^# TSa-^aL, #71 <^ ZfZH tfltb 7>^*|» ^-^^ 



fl) #71 H, S, I ^ ^ «3#M- ^fl^tb H, S, I 
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f7) ^"71 H^S^S *H 2 ^-71 I ^^-^ *ll 3 *><3^- ^^Hl 

#7l 7>^1» 3-§-^H >a-7l cg^- H . f S - f j.^ S^Kr ^1 

♦ s^>^ ^ 

[^t^ 2] 

*o i sw*!, 

-8-71 H %&Si\ ^ 9i<#<&, 

(^r«N 14) 

H x =cos(H) 
H y =sm(H) 

3] 

( <^*H 15) 
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# 
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-§: *r-§-*H, -8-7] H 'x & H 'y iL^ ^^S.^-B1 ^"71 H'^r 

4] 

*ll l *M 9X*\*\, 

<#7] H', S\ V-& PCACPrincipal Component Analysis) 

Cl) #7l ^ ^ ^ ^ ^1 S.QQ ^7] ol-g-^}o^ *f| 

1 2 St ^*Rr ^1^, 

c2) ^"71 *l| 1 £ *H 2 ^-S-* °1S-*H ^"71 ^5} ^ 

5] 

^1 4 ^1 9X^, 

^7} *f| 1 S«r q-ft-Z GSCDCGeneralized Skin Color Distribution) ^^l^ 
, ^7l *ll 2 S^ BWCDCBlack and White Color Distribution) 
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6] 

*ll 5 W floH , 

#7l ^# ^iUr =r^o\ ^(gray-level)^ ^-t(pixel) ^iL<& <3# W% . 

I^t 1 * 7] 

*H 5 W fl^H , 

8) 

Nl/2 

) 



£>(/)= r(0rf(0 



D(i)fe #7lH, S, I 43*3 *ll 2 ^^olzL, r (0^ ^-71 PCA t.1R# 

^1 ^s|*r #71 H, S, I ^tMJ ^t°l^, d(i)*r #71 H, 

S, I #^1 *| 1 *><8<iM-°ljL, ifc zj- ^ ^<t* M-^^ Sl^(index)<a <S 
# ^Bl U^. 
8] 

#71 J2.#^ °§^<>1 ^-71 ^4, #71 ^A]^ ^ ^ <£# vfl^ 
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# 
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91 



*fl 8 "M Si^H, 

^-71 *fl 1 ^7^1^-, 

^-71 *ll 1 ^-7] 2 OR «34HjHr ^1^-, 

^71 €• <Hl&lijt#^ ^ ^tUS^S m^^m #31 

» i^-*Kr ^ 

[^T 1 * 10] 

*ll 9 ^1 $X°1*] , 

#7i <a^m ^ ^-7i #3 «g*itfte f 

(^HH 9 ) 
r,=mean(DO-)), 

T w =mea«(D(A:)), 
Oi^|Ai,Ae{y|Da)>T L } 

D (j)fe -^-71 H, S, I *fl 2 ^^S-^H ^^^1 «fl^*> 

g# ^3 ^l^^bi- M-^KH^l, D(k)^ ^"71 H, S, I ^ 2 ^^-#^1 

£.#^3 Sfl^Hr ^-71 g-g- ^ <>1^ 
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# 
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[3^*8- Hi 

A 10 ^} $L*]*\, 
#7] I -y*^ *fl 2 ^ 
10) 

£>(0<r /f oia, 

D'(0 = max(£>(0,G(0), 
01^|A|i = l,..-,^ 

£>'(i) = £>(/) 

^«fl -8-71 #331 x«*H *fl 3 

D'(i)fe ^-7] i *fl 3 *V«3#oH GU)fe ^-71 ^efl 

ZL5flol-5|l^ #ol ^ ig-^. 

[^Jt 1 * 12] 

*11 11 *8-4l 5H°H. 

#71 I >$&Si\ ^ 3 *M8<iH tfl*B, 

£>•(/) 2sr w oi 
©(0 = 1 

«(0 ■ 1-0.5 
Zl fijoj^^ 
co (0 = O 
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<$n& ^iM- £fe 7>^*l o, -8-71 -ana ^ <g 

£fe 0.5 l 4°15] 7>^l» 

^-7) ^ 1«t ^"71 *Hfl 

^H^ <^3M: <g«^ <$mi 

[^t 1 * 13] 

*ii 12 ^ sa^H^, 

12 ) 

= 0)0|S, 

r;(o=oo-(p +(i-o>)-r(/) 



A 



r/(o=©-r,(o+(i~G)).r(o 



*m 



14] 



*fl io W &<^, 
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-8-71 H g S *l| 2 ^^fr #7l ^ 3^H=r *\) 

0, #71 ^ ^ oflej^ #i=- o§<*}£. 0 5 ^ ! AH 

#3 «a*i# *m^i a* ^ <^^^r ^ 

[^T 1 "* 15] 

*H 14 sa^H, 

^■71 H * S *fl 2 *1"<8#* ifl^l ^71 SLW^& <8^£t, 

12) 

(r = 0)0|£, 

r/(o=<o-(p +(i-a>)-r(o 



r;(o=©.r,(o+(i-o>)r(i) 



°ii $L^s\±rn, 



<*7]*\ ri ®^ ^"71 H' g S' <3#*1±I, (D 7>^loH, 9 ^ H £ S # 



^iwa ^ ^#<ei *n nro. 
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l^tt 16] 

41 13 SLfe 4| 15 9X 6 ]*), 
#7l <3# 

#7l #71) fl) xfl^l f7)^r «_V4^ cf^l 

^"71 «>4- #31 *r*8*l, #7} ^1 f7HH ^ ^#°1 #7l ^1 flHH 

#7l ^ ^ <3# tflAlofl AVfrsqSr <3# ^Sl 

17] 

41 16 floH, 
#71 <3# ^Bl 

#71 ^ ^4H^ ^3 Ji^§ <3#«-#^ *M7> A>^^^^ & ol^ol^l o}J=L 

#71 ^>o]7> #71 A>*HI3€ # oj^ol ^-f , #71 #4 #3HH ^€ #71 
^#^- HSI-RGB #71 ^Bl-^ <3#°-3.>*1 #^*Hr #7^, 

#71 *V©l7}- #71 A>^^ 2,^}±r 7$ + , #71 #4 #7fl» T^-A] ^tSr} 

#31 

» C) i£^Rr <£# ^B] 
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S216 
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